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SEQUENCE LISTING 



ungszentrum Jiuelich GmbH; Marina vrlijc et a1 




<120> Process for the microbial production of amino aci 
boosted activity of ^xport carriers 

<130> 1 

<140> US/09/105.117 PCT/DEi?6/02485 
<141> 1998-06-17 
<160> 5 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 2374 
<212> ONA 

<213> Corynebacterium glutamicum^ 
<220> (LysE) 
<221> gene 

<222> CDS (1016) (1726) 
<400> 1 

ccatttgctg aaggtgttac tctgcctggc ccaattcctg cgggcgaaga 
cctgaacctt ttcagaagta actaaggccg caatccctcg attgctgcat 
gtctgtgagt ctagctagag atctagattc caggcgccat cgttgccaat 
gtcaatgggt atctcatcga ggaggatcac ttctcc^gct tttagcatgg 
ggtttcggga agaagtcccc aaccaaggcc tcggcgaatt gcctcaccaa 



ds by 



cgacgggaca atggatacgc gcctgcgccc cacaggacca tcgacgcgcc 



agtgaaaaac 60 
caacgacggc 120 
acatcggtgt 180 
gagcagcttg 240 
aaccttccgc 300 
cgtccaggtc 360 
cccaatctag 420 
agtggcgcat 480 
ttaccgctcc 540 
agcgcagcgt 600 
atgtggatag 660 
atagttgcgc 720 
cttcacccgc 780 
gatgctcgag 840 
aggcgccttc 900 

gaagctgcct tcatcaatga ttgagagcaa agtgtccagt tgaatg'gggt tcatgaagct 960 

atattaaacc atgttaagaa ccaatcattt tacttaagta cttcctffegg tcacg atg 1018 

wet 
1 



acggtcttga agcacatctt tgggaccgaa gcgtaagacg ggcatcgcag 
tttcccatca accatgtagg catcccgcaa tgagggggtt\ gcaatggcca 
ggttccaagt tctactactt cacatcccgc cacgggatta gcttcacggg 
taaaacatct ccacgccgca gcaaggataa tgtgtgcgct ^^atcttcca 
gagcgttgct ccaccccaag aagctacctc gttgaacacg ggaggaaacc 
cgaatctgcg ttgatggcga tggttaacgg gatttcagca aggcgtccag 
tttagtttct gcttgcagca acaccatttt ccgcgctgct tgc\icaagga 
ttcggttgct ttggccggtt gggtgcgcga taccaacact cgacccacgt 
agctttaacg cgctgactca ccgccgaggg ggaaatggaa agggotaagg 
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gtg ate atg gaa ate tte att ata\ggt etg ett ttg ggg gee agt ctt 
val lie Met Glu lie Phe lie tbrVcTy Leu Leu Leu Gly Ala Sen Leu 



10 



15 




tta etg tec ate gga ccg eag a^t gta etg gtg att aaa caa gga att 
Leu Leu Ser lie Gly Pro Gin Asn Val Leu Val He Lys Gin Giy lie 

20 25 1 

aag cge gaa gga etc att geg gt1\ctt ete gtg tgt 
Lys Arg Glu Gly Leu lie Ala Val vdeu Leu Val Cys Leu lie Ser Asp 
35 40 X 45 



/ gtc ttt ttg tte ate gee gge aee ttg gge gtt gat ett ttg tec aat 
val Phe Leu Phe lie Ala Gly Thr Leii Gly val Asp Leu Leu Ser Asn 



50 



55 



A 



60 



65 



gcc gcg ccg ate gtg etc gat att atg^cgc tgg ggt gge ate get tac 

Ala Ala Pro lie val Leu Asp lie Met\Arg Trp Giy Gly lie Ala Tyr 

70 V75 80 

etg tta tgg ttt gcc gte atg gca gcg cUia gac gcc atg aea aac aag 

Leu Leu Trp Phe Ala val Met Ala Ala l'vs Asp Ala Met Thr Asn Lys 
85 90 A 95 

gtg gaa gcg cca eag ate att gaa gaa aca\gaa cca ace gtg cec gat 

Val Glu Ala Pro Gin lie lie Glu Glu Thr^'plu Pro Thr val Pro Asp 



100 



105 



110 



gac aeg ect ttg gge ggt teg geg gtg gcc act gac acg cge aac egg 
Asp Thr Pro Leu Gly Gly Ser Ala val Ala w Asp Thr Arg Asn Arg 



115 



120 



125 



gtg egg gtg gag gtg age gtc gat aag eag egg ^gtt tgg gta aag cec 
val Arg val Glu val ser val Asp Lys Gin Ardi val Trp val Lys Pro 
130 135 1401 \ 145 



Asp Ala Phe va? Phe lie cTy cTy Val cTy Ala Gln\\fyr gTv ASD Thr 
165 170 I V 175 

gga egg tgg att tte gee get gge geg tte geg gc:ja age etg ate tgg 
Gly Arg Trp lie Phe Ala Ala Gly Ala Phe Ala Ala Ser Leu lie Trp 
180 185 \ 190 



1?; 



tte ccg etg gtg ggt tte gge gca gca gea ttg tca\cgc ccg etg tec 
Phe Pro Leu val Gly Phe Giy Ala Ala Ala Leu Ser 'Ard Pro Leu ser 



195 



200 



205 



age cec aag gtg tgg cge tgg ate aac gtc gtc gtg gea igtt gtg atg 
Ser Pro Lys Val Trp Arg Trp lie Asn val Val Vai Ala Val val Met 
210 215 220 \ \ 225 



ttc\ 



ace gca ttg gee ate aaa etg atg ttg atg ggt tag ttttcgcggg 
Thr Ala Leu Ala lie Lys Leu Met Leu Met Gly \ \ 

230 235 \\ 



1066 



1114 



Lys 
30 

tta att tet gac 1162 



1210 



1258 



1306 



1354 



1402 



1450 



1498 



atg ttg atg gca ate gtg etg ace tgg ttg aac ccg aat geg tat ttg 

Met Leu Met Ala lie val Leu Thr Trp Leu Asn iPro Asn Ala Tyr Leu 
150 155 

gac gcg ttt gtg ttt ate g^c gge gtc gge gcg ^ai; tac gge gac ace 1546 



1594 



1642 



1690 



1736 



ttttggaatc ggtggccttc gcceaaatgt tgatgeegge gtcgtgggaa atetcatega 1796 
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tcgcctccaa ctcggcgtcV gaaaactcca agttgttgag tgaatcaagg ctgttgtcca 1856 

gctgctcaac tgacgaagcaVccaatcaatg cactggtcac ggtatccgcg ccgtactctc 1916 

cttgctcgcg cagcacccat gcaagcgcca tctgcgcaag tgactgcccg cgttcctggg 1976 

cgatgtcatt gagcttgcgg acjcatatcaa tattgttcac gttcaacatg ccctcagaca 2036 

gggacttacc ctggctggcg cg^gaaccct ctggaattcc atcgagatat ttgtccgtga 2096 

gcaggccctg cgcaagtggt gag^aagcaa tgacgccaag accattgttg gcagctgact 21S6 

gcaacaagtt ctcaccgtca tcgcc^cggtt cctccaccca acgattaatg atggaatagc 2216 

ttggctgatg aatcagaagc gggca^ccct cctccgccat gaactcagcc gcctccgctg 2276 

tgagctctgg accgtaggaa gaaatac^ca cgtaaagagc ctttccagac gcaacaatgt 2336 

cacgcaatgc gtacatggtt tcttccaakg gagtatct 2374 



\ 



<210> 2 
<211> 236 
<212> PRT 

<213> Corynebacterium glutamicum 
<220> (LysE) 



\ 



<400> 2 

Met val lie Met Glu lie Phe He Thr GlyYeu Leu Leu Gly Ala ser 

1 5 ' . 

Leu Leu Leu Ser lie Gly Pro Gin Asn Val Leii Val lie Lys Gin Gly 
20 25 \ 30 

lie Lys Arg Glu Gly Leu lie Ala val Leu Leu\val Cys Leu lie ser 
35 40 V 45 

Asp Val Phe Leu Phe lie Ala Gly Thr Leu Gly val Asp Leu Leu Ser 
50 55 60 

Asn Ala Ala Pro lie val Leu Asp lie Met Arg Trb Gly Gly lie Ala 
65 70 \ 

Tyr Leu Leu xrp Phe Ala val Met Ala Ala Lys Asp Ala Met Thr Asn 
85 90 \ 95 

Lys val Glu Ala Pro Gin lie lie Glu Glu Thr Glu pA) Thr val Pro 
100 105 \ 110 

Asp Asp Thr Pro Leu Gly Gly Ser Ala Val Ala Thr AspXThr Arg Asn 
115 120 125 

Arg Val Arg Val Glu Val Ser Val Asp Lys Gin Arg Val irp val Lys 
130 135 14C 



Pro Met Leu Met Ala lie Val Leu Thr Trp Leu Asn Pro Ash Ala 
145 150 155 



Tyr 
160 



Leu Asp Ala Phe val Phe lie Gly Gly val Gly Ala Gin Tyr §1^ Asp 



165 



170 



Page 3 



Seq_listing_US_korrigiertl41102.txt 
Thr Gly Arg.Trp lie Phe Ala Ala Gly Ala Phe Ala Ala Ser Leu lie 
180 \ 185 190 

Trp Phe Pro Leu val Gly\phe Gly Ala Ala Ala Leu ser Arg Pro Leu 
195 \ 200 205 



Ser Ser Pro Lys Val Trp Krg Trp lie Asn val val Val Ala Val Val 
210 215 220 



Met Thr Ala Leu Ala lie Lyk Leu Met Leu Met Gly 
225 230 \ 235 



<210> 3 
<211> 2374 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> (complement to <210> 1) 
<221> unsure 
<222>CDS (2).. (652) 
<223>orf3 
<220> 
<221>gene 

<222>CDS (1421) .. (2293) 
<223>LysG 

<400> 3 

a gat act cct ttg gaa gaa acc atg tac gca\ttg cgt gac att gtt gcg 49 

Asp Thr Pro Leu Glu Glu Thr Met Tyr Ala Leu Arg Asp lie val Ala 
1 5 10 \ 15 



tct gga aag get ctt tac gtg ggt att tct tec tac got cca gag etc 
5Ty Lys Ala Leu Tyr val Gly lie ser Ser Tyr Gly Pro Glu Leu 
20 25 A 30 



aca gcg gag gcg get gag ttc atg gcg gag gag ggcXtgc ccg ctt ctg 
Thr Ala Glu Ala Ala Glu Phe Met Ala Glu Glu Gly cys Pro Leu Leu 



35 



40 



att cat cag cca age tat tec ate att aat cgt tgg gtg gag gaa ccg 
He His Gin Pro ser Tyr ser lie lie Asn Arg Trp valGlu Glu Pro 
50 55 60 \ 



ggc gat gac gat gag aac ttg ttg cag tea get gee aac aat ggt ctt 
Gly Asp Asp Gly Glu Asn Leu Leu Gin ser Ala Ala Asn A^n Gly Leu 
65 70 75 \ 80 



ggc gtc att get ttc tea cca ctt gcg cag ggc ctg etc aegXgae aaa 
Gly val lie Ala Phe ser Pro Leu Ala Gin Gly Leu Leu Thr\Asp Lys 
85 90 V95 



tat etc gat gga att cca gag ggt tec egc gee age cag ggt aag tec 
Tyr Leu Asp Gly lie Pro Glu Gly ser Arg Ala ser Gin Giy L^is ser 
100 105 110 

ctg tct gag ggc atg ttg aac gtg aac aat att gat atg gtc cgcXaag 
Leu ser Glu Gly Met Leu Asn vai Asn Asn lie Asp Met val Arg Vys 
115 120 125 

etc aat gac ate gee cag gaa egc ggg cag tea ctt gcg cag atg gi 
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97 



145 



193 



241 



289 



337 



385 



433 



Leu Asn Asp 
130 



\ seq_l i sti ng_US_korri gi ertl41102 
lie Ala Gin qlu Arg Gly Gin Ser Leu Ala Gin 
lis 140 



.txt 
Met Ala 



ctt gca tgg gtg ctg cgc gati caa gga gag tac ggc gcg gat acc gtg 
Leu Ala Trp Val Leu Arg Glu Gin Gly Glu Tyr Gly Ala Asp Thr Val 



145 



150 



155 



160 



acc agt gca ttg att ggt get vtcg tea gtt gag cag ctg gac aac age 
Thr Ser Ala Leu He Gly Ala ser ser val Glu Gin Leu Asp Asn ser 
165 \ 170 175 

ctt gat tea etc aac aac ttg gkg ttt tct gac gee gag ttg gag gcg 
Leu Asp ser Leu Asn Asn Leu Gm Phe Ser Asp Ala Glu Leu Glu Ala 
180 \ 185 190 



ate gat gag att tec cac gac gee \ 
lie Asp Glu lie Ser His Asp Ala 
195 200 



g 



gc ate aac att tgg gcg aag gee 
;ly lie Asn lie Trp Ala Lys Ala 



205 



acc gat tec aaa acc cgc gaa aac ta^a cecatcaaca tcagtttgat 
Thr Asp ser Lys Thr Arg Glu Asn 
210 215 

ggccaatgcg gtcatcacaa ctgccacgae gae^ttgatc cagcgecaca ecttgggget 

ggacagcggg cgtgaeaatg ctgetgegee gaaacccaee agegggaaee agatcagget 

tgcegcgaac gcgccagegg cgaaaatcca ccgtccggtg tcgccgtatt gcgegcegae 

gccgccgata aacacaaacg cgtceaaata egeatte^gg ttcaaccagg teageacgat 

tgceatcaac atgggettta cecaaacccg ctgcttatcig acgetcaect ecacccgcac 

ccggttgcge gtgtcagtgg ceaccgeega acegeeeaaaXggegtgteat egggeaeggt 

tggttetgtt tettcaatga tetgtggcgc ttccacettg tttgtcatgg cgtctttcgc 

tgecatgacg geaaaeeata acaggtaage gatgccacce cagcgeataa tategageae 

gatcggcgcg gcattggaca aaagateaac geeeaaggtg ccggegatga aeaaaaagae 

gteagaaatt aaacaeaega gaagaaccgc aatgagtect tegegcttaa ttccttgttt 

aatcaccagt acattctgeg gtecgatgga cagtaaaaga etggccccca aaagcagacc 

tgtaatgaag atttccatga teaccatcgt gacctatgga agtacttaag taaaatgatt 

ggttcttaac atggtttaat atagcttc atg aac ccc att caa etg gac act 

Met Asn Pro He Gin Leu Asp Thr 
220 \ 225 

ttg etc tea ate att gat gaa ggc age tte gaa ggc gee tee tta gee 
Leu Leu ser lie lie Asp Glu Gly Ser Phe Glu Gly Ala ser Leu Ala 



230 



235 



\ 240 



ett tee att tec ccc teg gcg gtg agt eag cgc gtt aaa get Vte gag 
Leu Ser lie ser Pro ser Ala vaT ser Gin Arg Val Lys Ala keu Glu 
245 250 255 



481 

529 

577 

625 

672 

732 

792 

852 

912 

972 

1032 

1092 

1152 

1212 

1272 

1332 

1392 

1444 

1492 

1540 



cat cac gtg ggt cga gtg ttg gta teg cgc acc caa ceg gee aaa gca IS^S 
His His val Gly Arg val Leu val ser Arg Thr Gin Pro Ala LyA Ala 



260 



265 



270 
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acc gaa gcg .ggt gaa gtc c^ gtg caa gca gcg egg aaa atg gtg ttg 
Thr Glu Ala Giy gIu Val val Gin Ala Ala Arg Lys Met val Leu 
275 280\ 285 

ctg caa gca gaa act aaa gcg\caa eta tct gga cgc ctt get gaa ate 
Leu Gin Ala Glu Thr Lys AlalGln Leu Ser Giy Arg Leu Ala Glu lie 
290 295 \ 300 305 

ccg tta acc ate gee ate aac gca gat teg eta tec aca tgg ttt cct 
Pro Leu Thr lie Ala lie Asn A\la Asp Ser Leu ser Thr Trp Phe Pro 
310 y 315 320 

cec gtg ttc aac gag gta get tet\tgg ggt gga gca aeg etc acg ctg 
Pro Val Phe Asn Glu Val Ala sen\Trp Giy Giy Ala Thr Leu Thr Leu 



325 

cgc ttg gaa gat gaa gcg cac aca 
Arg Leu Glu Asp Glu Ala His Thr 
340 345 



^330 



335 



tec ttg ctg egg cgt gga gat 
Arc 
35{ 



ta 

iu ser Leu Leu Arg Arg Giy Asp 

-)0 



gtt tta gga gcg gta ace cgt gaa getXaat cec gtg gcg gga tgt gaa 
val Leu Giy Ala val Thr Arg Glu Ala - , _ _ 

355 360 



g gcg gg£ 
n Pro Val Ala Giy cys Glu 
365 



gta gta gaa ctt gga acc atg cgc cac t 

val val Glu Leu Giy Thr Met Arg His LeikAla He Ala Thr Pro ser 



370 



375 



gee att gca acc cec tea 
Ala He Ala Thr Pro ser 
380 385 



ttg egg gat gee tac atg gtt gat ggg aaa c^a. gat tgg get gcg atg 
Leu Arg Asp Ala Tyr Met val Asp Giy Lys L 



390 



395 



Asp Trp Ala Ala Met 
400 



\eaa 



cec gtc tta cgc ttc ggt cec aaa gat gtg ctt 
Pro Val Leu Arg Phe Giy Pro Lys Asp val Leu teln Asp Arg Asp Leu 



405 



410 



gac cgt gae ctg 
Arg 
4l! 



gae ggg cgc gtc gat ggt cct gtg ggg cgc agg cg\ gta tec att gtc 
Asp Giy Arg Val Asp Giy Pro val Giy Arg Arg Argyval ser lie Val 



420 



425 



V430 



Pro ser Ala 
435 



Ala lie Arg Arg 
445 



je ctt ggt tgg 
Leu Giy Trp 



ccg teg gcg gaa ggt ttt ggt gag gca att cgc ega 
' Glu Giy Phe Giy Glu - — 
440 

gga ctt ctt cec gaa acc caa get get cec atg eta aaaXgca gga gaa 
Giy Leu Leu Pro Glu Thr Gin Ala Ala Pro Met Leu Lys lAla Giy Glu 
450 455 460 \ 465 

gtg ate etc etc gat gag ata cec att gac aca ccg atg ta\t tgg caa 
Val lie Leu Leu Asp Glu lie Pro lie Asp Thr Pro Met Tyk Trp Gin 



470 



475 



,480 



cga tgg cgc ctg gaa tct aga tct eta get aga etc aca gac gee gtc 
Arg Trp Arg Leu Glu ser Arg ser Leu Ala Arg Leu Thr Asp Ala val 
485 490 495 

gtt gat gca gca ate gag gga ttg egg cct tag ttaettctga aaa^^ttcag 
val Asp Ala Ala lie Glu Giy Leu Arg Pro 
500 505 

ggttttteae ttcttcgece gcaggaattg ggeeaggeag agtaacacet teagea^atg 

g 
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1636 

1684 

1732 

1780 

1828 

1876 

1924 

1972 

2020 

2068 

2116 

2164 

2212 

2260 

2313 

2373 
2374 



L 
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<210> 4 
<211> 216 
<212> PRT 

<213> corynebacterium gluteuniciim 
<220> (orf3) 

<400> 4 

Asp Thr Pro Leu Glu Glu Thr Met Tyr 

\ 

ser Gly Lys Ala Leu Tyr val Gly Ilye Ser Ser Tyr Gly 
20 2" 



Ala Leu Arg Asp 
10 



Thr Ala Glu Ala Ala Glu Phe Met Ala^ 
35 40 

lie His Gin Pro Ser Tyr Ser lie lie 
50 55 

Gly Asp Asp Gly Glu Asn Leu Leu Gin 
65 70 

Gly val lie Ala Phe Ser Pro Leu Ala 
85 



^Glu Glu Gly Cys 
45 

A^n Arg Trp val 
\ 60 

serNAla Ala Asn 

\" 

Gin Gly Leu Leu 
90 



Tyr Leu Asp Gly lie Pro Glu Gly Ser Arg Ala\ser Gin 
100 105 



Leu Ser Glu Gly Met Leu Asn Val Asn 
115 120 

Leu Asn Asp lie Ala Gin Glu Arg Gly 
130 135 

Leu Ala Trp Val Leu Arg Glu Gin Gly 
145 150 

Thr ser Ala Leu lie Gly Ala Ser Ser 
165 

Leu Asp Ser Leu Asn Asn Leu Glu Phe 
180 185 

He Asp Glu lie Ser His Asp Ala Gly 
195 200 

Thr Asp Ser Lys Thr Arg Glu Asn 
210 215 



Asn lie Asp Met 
\ 125 

Gin Ser Leu Ala 
140 

Glu Tyr Gly Via 
ISS \ 

val Glu Gin Leu 
170 

Ser Asp Ala Glu 



lie Asn lie Trp 
205 



lie Val Ala 
15 

Pro Glu Leu 
30 

Pro Leu Leu 

Glu Glu Pro 

Asn Gly Leu 
80 

Thr Asp Lys 
95 

Gly Lys Ser 
110 

val Arg Lys 
Gin Met Ala 



Asp Thr val 
160 

Asp Asn Ser 
175 

Leu Glu Ala 
190 



la Lys Ala 



<210> 5 
<211> 290 
<212> PRT 

<213> corynebacterium glutamicum 
<220> (LysG) 

<400> 5 

Met Asn Pro lie Gin Leu Asp Thr Leu Leu Ser lie lie Asp Glu\Gly 
1 5 10 15\\ 

\\ \ 

Ser Phe Glu Gly Ala Ser Leu Ala Leu Ser lie Ser Pro Ser Ala\yal 
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Ser Gin 

ser Arg 

Gin Ala 
65 

Leu Ser 
Asp ser 
Trp Gly 



Leu ser 
130 



Ala Asn 
145 

His Leu 

Gly Lys 

Asp Val 

Gly Arg 
210 

Ala He 
225 

Ala Pro 
lie Asp 
Leu Ala 



. 20 
Arg val Lys 

Thr Gin Pro 

Ala Arg Lys 

Gly Arg Leu 
85 

Leu Ser Thr 
100 

Gly Ala Thr 
115 

Leu Leu Arg 

Pro Val Ala 

Ala lie Ala 
165 

Leu Asp Trp 
180 

Leu Gin Asp 
195 

Arg Arg val 
Arg Arg Gly 



Met Leu Lys 
245 

Thr Pro Met 
260 

Arg Leu Thr 
275 



Seq^l i sti ng^US.kor rigi ertl41102 . txt 
25 30 

Leu Glu His His Val Gly Arg val Leu Val 
40 45 

Alk Lys Ala Thr Glu Ala Gly Glu Val Leu Val 

' ^55 60 

Met Vavl Leu Leu Gin Ala Glu Thr Lys Ala Gin 
70 \\ 75 80 

Ala GTu\lle Pro Leu Thr He Ala lie Asn Ala 
90 95 

Trp Phe\Pro Pro Val Phe Asn Glu Val Ala Ser 
105 110 

Leu Thr L^eu\Arg Leu Glu Asp Glu Ala His Thr 
1^0 \ 125 

Arg Gly Asp, Val Leu Gly Ala val Thr Arg Glu 
135 \ \ 140 

Gly cys Glu val\ val Glu Leu Gly Thr Met Arg 
150 \ \ 155 160 

Thr Pro Ser Lelj Arg Asp Ala Tyr Met Val Asp 
170 175 

Ala Ala Met Pro Val Leu Arg Phe Gly Pro Lys 
185 \\ 190 

Arg Asp Leu Asp Gly Arg Val Asp Gly Pro Val 

200 A\ 205 

Ser lie Val Pro Ser V^a Glu Gly Phe Gly Glu 

215 \ \\ 220 

Leu Gly Trp Gly Leu Le^il\\Pro Glu Thr Gin Ala 
230 23li\ 240 

Ala Gly Glu val lie Leu^eu Asp Glu lie Pro 
250 \\ 255 

Tyr Trp Gin Arg Trp Arg L^u Glu Ser Arg Ser 
265 W 270 

Asp Ala val val Asp Ala Ala\lle Glu Gly Leu 
280 \\\285 



Arg Pro 
290 



FZ3 9910 PCT/US 8/8 12.11.02 
US 09/105,117 
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